In this paper, we study the estimators of the population mean in stratified adaptive cluster sampling by using the information of the auxiliary variable. Simulations showed that if the variable of interest (y) and the auxiliary variables (x,z) have high positive correlation then the estimate of the mean square error of the ratio estimators is less than the estimate of the mean square error of the product estimator. The estimators which use only one auxiliary variable were better than the estimators which use two auxiliary variables.
Introduction
Adaptive cluster sampling, proposed by Thompson [1] , is an efficient method for sampling rare and hidden clustered populations. In adaptive cluster sampling, an initial sample of units is selected by simple random sampling. If the value of the variable of interest from a sampled unit satisfies a pre-specified condition , that is , then the unit's neighborhood will also be added to the sample. If any other units that are "adaptively" added also satisfy the condition , then their neighborhoods are also added to the sample. This process is continued until no more units that satisfy the condition are found. The set of all units selected and all neighboring units that satisfy the condition is called a network. The adaptive sample units, which do not satisfy the condition are called edge units. A network and its associated edge units are called a cluster. If a unit is selected in the initial sample and does not satisfy the condition , then there is only one unit in the network. A neighborhood must be defined such that if unit is in the neighborhood of unit then unit is in the neighborhood of unit . In this paper, a neighborhood of a unit is defined as the four spatially adjacent units, that is to the left, right, top and bottom of that unit as shown in Figure 1 illustrates the example of a network. The unit with a star is the initial unit selected. The condition to adaptively added units is a value greater than or equal to 1.
Units that are to the left, right, top, and bottom of one another making up a neighborhood. The units in the gray shading form a single network. The units in bold numbers are edge units of the network. The network and its edge units make up a cluster.
Adaptive cluster sampling are applied in stratified random sampling. In adaptive cluster sampling, an initial stratified sample is selected from a population, and whenever the variable of interest for any unit is observed to satisfy the condition, the neighborhood of that unit is added in the sample. Sometimes other variables are related to the variable of interest y. We can obtain additional information for estimating the population mean. The use of an auxiliary variable is a common method to improve the precision of estimates of a population mean. In this paper, we will study the estimator of population mean in stratified adaptive cluster sampling using an auxiliary 
Stratified Adaptive Cluster Sampling
For stratified adaptive cluster sampling, the population consists of units partitioned into strata based on prior information about units that are similar, and it is assumed that the population ignores crossover between strata. The population in each stratum consists of h units . The population mean of the variable of interest in stratum h is 
where
Propose Estimators
The estimator of the population mean in stratified adaptive cluster sampling using two auxiliary variables (x,z) is (Walid A. Abu-Dayyeh, M. S. Ahmed, R. A. Ahmed and Hassen A. Muttlak, [3] ), 1 2 x z have high positive correlation then the estimate of the mean square error of the ratio estimators is less than the estimate of the mean square error of the product estimator. The estimators which use only one auxiliary variable were better than the estimators which use two auxiliary variables.
Simulation Study

